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REMARKS 

Claims 1, 1 1, 24 aad 26-40 are now pending. Upon entr>' of this amendment, claims 1, 
24, and 28-39 will be dmended These amendments are discussed below with respect to 
panicular objections or rejections Tn addition, claiir 40 will be cancelled. No new matter has 
been added and no new issues have been raised Entry of this amendiTient is therefore 
respectfully requested 

Applicants gratefully acknowledge that the Bxaminer has viewed Ihe claims as properly 
enabled. 

Objections to the Specification 

7 he application has been amended to delete reference to U.S. provisional application 

Serial Nos. 60/16] ,141 and 60/206,082 in the cross-reference to related applications, instead, 

referenc-e to theste applications, which do describe subject matter related to the present itivention, 

has been made at page 92 of the specification. Applicants therefore request that this objection to 

the specification be withdrawn. No new matter has been added as these applications were 

incorporated by reference in the originally filed application. 

The Examiner noted tliat although Apphcants amended the specification to include new 

Figures 2-9, Applicant did not include the filing of such Figures. Apphcants forwai ded these 

Figures to the Office on May 14, 2002. The Office datc-stiimpcd the post card on May 14, 2002, 

demonstrating tiiat the Office received the Figures. A copy of Applicant's submission reladng to 

the Figures on May 14, 2002, is attached herewith (Exhibit A). The appUcation has now been 

amended specifically to include theie Figures (Figures 2-9) after Figure 1. In addition, all 

references to graphs that have been moved from the specifications to a Figure have been 

removed or corrected to indicate that the graph is no longer located in the specification but rather 

is in a Figure. The Apphcants appreciate the Examiner's careful review ol'the specification and 

apologize for the oversight in not correcting such references at the time the new Figures were 
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submitted. Also, a Request for Correction of Drawings has been submitted on same date as 
herewith to amend Figure 4 from a color graph to one that contains distinguishing lines in black 
and white, and the description of the Figure has been amended accordingly in the specification. 
As Applicant has corrected such references and Figure 4, withdrawal of the objections to the 
specification is requested. 

Applicants have deleted the phrase in Claims 30, 34, and 38 *'from a gene of an£. call 
phage" and gratefully acknowledge the Examiner's recognition that a promoter of an "E. coli 
gene" would include an A", coti phage promoter For the record, Applicants direct the Examiner's 
attention to page 28, lines 18-22 of the present specification for support of gene from coli 
phage.'' Because of the Examiner's statement, however, the issue is moot, and the phrase 
objected to by the Examiner has been deleted Applicants therefore request that the objection to 
the claims under 35 U.S.C § 132 and the rejections under 35 U.S.C. §1 12, first and second 
paragraphs, be wiihdrawn. 

Claim Ohjectums 

Claims 30, 3^, and 38 to which the Office objects have been amended as discussed 
above, to delete the phrase to which the Examiner objects (i.e. "from a gene of anil' coli phage") 
such that these objections are moot, In addition, Claims 30, 34, and 38 to which the Office 
objects due to typographical error have been amended to delete the period after ''E. coir. The 
Applicants therefore reqtiest that the objections to these claims be withdrawn. 

Claim Rejections - 3 5 U.S.C § 112 

fndefmiieriess : 

Claims i, 17, and 26-35 are rejecied under 35 U.S C. § 1 12, second paragraph, a.s being 
allegedly indefinite for failing to particularly point out and distinctly claim the subject matter 

with regard to the plirase "for biosynthesis of a polyketide produced by a modular polyketide 
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synthase (PKS) produced by a PKS gene or genes in said host cell" as unclear. The Applicants 
have added clarifying language to the claiins such that the PKS gene or genes are defined as 
''said PKS gene or genes contained m a vector that replicates extrachromosomally or is 
integrated into chromosomal DNA." Support for this amendment is found, for example, on page 
27, hues 20-25 of the present specification. The Applicants therefore rcspectfLilly request 
withdrawal of this rejection. Applicants liave also changed the language from " produced by'' to 
"expressed from" to clarify the claim. Support for this amendment is founds for example, on 
page 28, lines 15-18 of the present specification 

Claims 24 and 36-39 are rejected under 35 U S C. § 1 12, second paragraph, as being 
allegedly indefinite for failing to particulaxly point out and distmctly claim the subject matter 
with regard to the phrase "wherein said genes produce enzymes capable of malcing S- 
mcthylmaloayi CoA, and a modular polylcetide synthase (PKS) gene" as unclear. Claim 24, 
upon which claims 36-39 depend, has been amended to make clear that the mutase and 
epimerase genes produce the en2ymes capable of making S-mmCoA, and to delineate those 
genes from the gene or genes that express the PKS. The Applicants therefore respectftilly 
request withdrawal of this rejection. 

Claims 28, 29, 32, 33, 36, and 37 are rejected under 35 US.C. § 1 12, second paragraph, 
as being allegedly indefinite for failing to particularly point out and distinctly claim the subject 
matter in referring to a mm-CoA muta.sc gene as singular when the specification shows that two 
genes, the mutA and mutB genes are required for this activity. Applicants have amended these 
claims to refer to two mm-CoA mutase genes, muiA and mu^B, and made reference to mm-CoA 
mutase genes m the plural to denote more than one gene The claims are amended to state the 
mutA and mutB genes come from Propionih^cfc^rium shermcmii or Strepiomyces cinnamonensis 
Thus, withdrawal of this rejection is requested. 

Claims 28, 29, 32, 33, 36, and 37 are further rejected under 35 U S C § 1 12, second 

paragraph, as being allegedly indefinite for failmg to particularly point out and distinctly claim 

the subject matter with regard to the lack of clarity of the plirase ''the Propionihactenum 
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shermcvlii methyimalonyJ CoA mutasc gene'' and ''the Slreptomyces cinnamonensis 
methyjmalonyl CoA muiase gene" as allegedly unclear. These claims have been amended as 
described in tlie preceding paragraph to delete "the" and thus are respectfully submitted to 
overcome this rejection. Withdrawal of this rejection is therefore respectfully requested. 

Claims 30, 34, and 38 are rejected under 35 U S.C § 1 12, second paragraph, as being 
allegedly indefinite for failing to particularly point out and distinctly claim the subject matter 
with regard to the phraae "from a gene of aniT. coU phage'' as being unclear As noted above, 
support for K, call phage promoters can be found on page 28 of the specification, but because the 
Examiner acknowledges that the phrase "an E. col/ gene'' in claims 30, 34 and 38 includes a 
"gene from an E. coli phage,*' the Applicants have removed reference to phage promoters, and 
respectfully request that this rejection be withdrawn. 

Claims 31, 35, and 39 arc rejected under 35 U S C. § 1 12, second paragraph, as being 
allegedly indefinite for failing to panlcularly point out and distinctly claim the subject matter 
with regard to the phrase "PKS gene is a gene that encodes a 6-dliB synthase protein" as unclear, 
because B-d.EB synthase is produced by three genes. The Applicants have clarified the instant 
claims such the phrase "said PKS is 6-deoxycmhronolide B synthase" no longer appears to refer 
to the synthase as; the product of a single gene. The Examiner will appreciate that claim 1 and 
the other mdependent claims ail now refer to 'TKS gene or genes," and thus is consistent with a 
reference tn a PKS that requires that more thari one PKS gene be present in the host cell. Thus, 
the amended claim language is defmite, and the Applicants respecthilly request that this rejection 
be withdrawn. 

Writien Description : 

Claims 1, 17, 24, and 26-39 are rejected under 35 U.S. C. § 11 2, first paragraph, as 

containing subject matter which allegedly was not described in Lhe specification in ?uch a way as 

10 reasonably convey to one skilled in the relevant art that the mventor(s), at the time the 

application was filed, had possession of the clahncd invention with regard to ''any'' mutase gene 
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from?, shi^rmanu or S. cimmmomnsis and ''any'' epimerase gene fiomP. shermanh. The 
Applicams respectftjlly traverse this rejection, pointing out that the specification adequately 
describes these genes with particularity beginning at page 15 In addition, Example 1, beginning 
on page 51 of tlic present specification, includes cloning and expression vectors and methods and 
activity assays, for both P. shermanii niethylmalonyl CoA mutase and epiraerase, and further, 
Example 1 describes the exact sequence of the P. shermanii epimerase and the coding sequence 
therefor Thus, there is sufficient support in the specification such that a person of ordinary skill 
in the art would understand that the inventor was in possession of the invention set forth in the 
claims. 

Moreover, it is incumbent upon the Examiner to explain why she doubts the truth or 
accuracy of the specification and provide a reasonable basis for such doubt In re Marzocchi^ 
439 F 2d 220, 169 USPQ 367 (CCPA 1971). The Examiner's basis for the instant rejection 
appears to be nnere conjecture: there may be mutase or epimerase genes in P. shermanii or S 
cmnamonemis^ in addition to those described m the specification, and one of ordinary skill in the 
art would be unable to recognize them or utilize them de,^pite the teachings of the instant 
application The Applicants respectftilly submit that the Examiner has not estabhshed a 
reasonable basis for any of these doubts. The Applicants respectfully believe that this rejection 
has therefore unfairly shifted the burden of proof to them. As such, this rejection fails to rise to 
the level of ^ prima facia ca.^e and should be withdraw!. 

The present facts are analogous to the facts in Regents of the Univ. of Ca. v Fli Lilly, 

1 19 F3d 1559, 43 USPQ2d 139S (Fed, Cir. 1997), wherein rat cDNA encoding insulin provided 

sufficient written description. Similarly, the Applicants have provided literature references 

showing a skilled person would understand that the inventors had possession of the mutase genes 

in P. shermanii and S. cinnamonensis and have provided the eodmg sequence for the epimerase 

gene in P- shermanii No question was raised in Eli Lilly that rat contained anuthei insulin gene 

thus rendering the *'rat cDN A'' lacking in proper WTitten description. Likewise, it is respectfully 

submitted that no question should be raised here ll\ however, rhcrc is personal knowledge of 
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facts upon which the Examinei' relies, she is kiDclly reque^;ied to support such facts in accordance 
withMPEP §2144.03. Otherwise, the Applicants lespectfiilly submit that the claims properly 
comply with the wTitten description rcqtiirements and request that the Examiner withdraw this 
rejection under 35 U.S.C. § 1 12, first paragraph. 

The Applicants also respectfully request the Examiner to consider that, as the claiins now 
refer to genes that are either published in scientific journals or disclosed in the specification, 
there can be no doubt that the specification contains appropriate written description with respect 
to such genes If there are additional mutase or epmit;iase genes in the organisms recited in the 
claims, then there appears to be no reason why one of ordinary skill, given the teachings of the 
instant specification, could not employ them as contemplated by the specification lo maice and 
use the claimed invention. To the extent that the Exammer is rejecting the instant claims because 
the specification lacks teaching of how to find genes in those organisms tliat the Applicants do 
not necessarily believe exist, the Applicants respect&liy submit that the claimed invention is not 
a method to find genes. Because one or ordinary slcill in the art has access to the genes recited in 
the instant claims, and because there is no basis for asserting that additional ^enes exist that 
would not be obtainable by one of ordinaiy skill, tlie rejection under 35 U.S C § ! 12, first 
paragraph, should be withdrawn. 

Claims 30, 34. and 38 are rejected under 35 U S.C. § 1 12, first paragraph, as containing 

subject matter which was not described in the specification in such a way as to reasonably 

convey to one skilled in the relevant ait that the inventor(s), at the time the appUcation was filed. 

had possession of the claimed iiivention, with regard to tlie phrase "from a gene of an L\ coti 

phage" Applicants respectfully point out tlial a patent application need not teach and preferably 

omits what is well known in the art, and while experimentation may be complex it is not 

necessaiily undue. In re Wands, S58 F.2d 731 , 737 (Fed. Cii. 1988). It is huproper to conclude 

that a disclosure is not enabling based on an analysis of only one of the S In re Wands factors 

while ignoring one or more of the factors Id at 740. In order lo make a proper rejection, the 

examiner has the mitial burden lo establish a reasonable basis to question the enablemenl 
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provided for the claimed invention. For the reasons noted above, it is respecifully requested that 



this rejection be v/ithdrawn 



In conclusion, it is respectfully submitted that the claims have been amended such that 



the claims are in condition for allowance. Such action is respectfully requested. 



Dated 



November 26, 2002 



By Jo&^ J. Aparicio 



Respectfully submitted, 





Registration No 48,837 

Kosan Biosciences, Inc. 
3832 Bay Center Place 
Havwai'd, C A 94545 
Ph (510) 731-5212 
Fax (510) 731-4143 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Snecification: 

Please amend the paragraph on page 1 commencing at line 5, as follows: 
This patent application claims priority to U.S. patent application Serial No. 60/161,703, 
filed 27 Oct 1999, [and related to Serial Nos. 60/161,414, filed 215 Oct. 1999, and 
60/206,082, filed 18 May 2000, each of jwhich i<i incorporated herein hy reference 

Please amend the paragraph on page 56, commencing at line 9, as follows: 

|The graph below] Figure No. 3 shows the comparison of in vivo acyl-CoA levels in 
BL2 1 (DE3)/iawDstrains with and without min-CoA mutase. For each CoA, the ratio of the 
amount m the strain containing the mutase to the amount in the control stram was determmed, 
Interestingly, malonyl-CoA was increased about 25 -fold and succinyl-CoA about 3 -fold. Acetyl- 
CoA and CoA were increased just slightly, and propionyl-CoA was not detected in either case, 

Please amend the paragraph on page 61 , commencing at line 7, as follows: 

[The graph below j Figurc No. 4 shows the comparison of ;« vivo acyl-CoA levels with 
and without the mutase and with and without hydroxocobalamin In the cells over-exprcssmg the 
mutase and grow*n with hydroxocobalamin, methylmalonyl-CoA comprised 13% of the overall 
CoA pool, whereas in the otlier cells no melhylnialunyl-CoA was detectable The background 
level of counts is about 0.25% of the overall number of counts in the Co,\s, suggestmg that any 
methymalonyl-CoA present in E. coif strains not over-expressing the mutase would comprise at 
most 0.25% of the overall CoA pool, or 2% of the amount of methylmalonyl-CoA obser\'ed in 
Ihe strain over-expressing the mutase. The composition of the CoA pool observed for the E. coli 
pa^D strain is consistent with that ob$fc;rved previously for E. coli pcuiD mutants grown on 
glucose 
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Please amend the paragraph on page 62, commencing at line 2, as follows: 

[The graph above] Figure 4 shows the results of CoA analysis ofK coli over-expressing 
methylmalonyl-CoA mutase. The levels oF'^H detected in fractions collected frornHPLC of cell- 
free extract.?^ froTn B-ilanine-fed E. coli harboring either the pET control vector grown without 
hydroxocobaiamin ( sohd line [black trace]), pET grown with hydroxocobalamin ( short da^h Fblue 
Lrace]), pET over-expressing the mutasti and grown without hydroxocobalamin (lnngjlash[green 
trace)), or ph i over-expressing the mutase and grown with hydroxocobalamin (medium dash [fed 
trace I) are shown. 

Please amend the paragraph on page 81 , line 1 7 through page 82, line 3, as follows; 

As described in Example \. the translationally coupled genes, mvtA and mutR^ encoding 
the B - and a-siibunits of methylmalonyl-CoA muta.^e from Propionibacierium shermcmu, were 
amplified by PCR and inserted into an E. coli expression vector containing a T-7 promoter. The 
naturally occurring GTG start (X)6ox\ for mutB was changed to ATG to facilitate expression [5], 
Heterologous expression of the mutase genes ui media containing ["'H] fi-alanine and the 
adenosylcobalamin ((;oen7:yme Bi2) precursor, hydroxocobalamin, yielded active 
methylmalonyl-CoA mutase. HPLC analysis of extracts from coti BL21(DE3)/pawD 
harboring the mutase genes indicated production of methylmaionyl-CoA, which Ci:)mpnsed 13% 
of the intracellular CoA pool (shown m Figure 6 [below]) This work demonstrates that one can 
mtroduce abiosynthetic pathway for an important PKS substrate into a heterologous host, and 
that one can measure the mtracellular concentration of acyl-CoAs in accordance with the pre:^ent 
invention, the methylmalonyl-CoA mutase gene {bhm) from£. 6yj//, which has codon usage 
closer to yeast and encodes a single polypeptide [16], can also be employed 

Please amend the paragraph on page S3, commencing at line 1, as follows 

Propjanyl-CoA is not detected in E. coli SJ16 cells grown in the presence of ["^H] 13- 

alanine with or without the addition of propionate in the growth media. When E. coli S J1 6 cells 
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were transformed with a pACYC-derived plasmid contaming the Salmonella iyphimurium 
propionyl-CoA ligasc gene [j)rpE) under the control of the lac promoter, a small amount of 
propionyl-CoA was observed (-0.2% of total CoA pool) in cell extracts. When 5 mM sodhim 
propionate was included in the culture medium, about 14-fold more propionyi-CoA was 
produced 3% of the total CoA pool). [These results are shown graphically below.] 

Please amend the paragraph on page 85, commencing at line 5, as follows: 

Genes involved in the production of substrates (e.g. methylmalonyl-CoA and/or 
propionyl-CoA), and the sfp gene can preferably be stably integrated into the yeast chromosome 
in appropriate copy number to produce adequate levels of desired acyl-CoAs and post 
translationaJ PKS modifications. Genes can first be introduced into the intermediate Bluescript 
cloning vector as described. Then, the fragment containing the promoter-gene-terminaior cassette 
can be transferred as a L1-L3 fragment to a yeast ''delta integration" vector [18] [19] that allows 
chromosomal integration of the cassettes into one or more of the ca. 425 delta sequences 
dispersed throughout the yeast chromosome (see |the schematic below] Figure^). These vectors 
have cloning sites compatible with those in the Li-L3 linkers to permit direct transfer of 
promoter-gene-lerminator cassettes as L1-L3 fragments They also contain the excisable Ura3 
selection marker flanked by two bacterial hisG repeats Blaster"), enabling insertion of 

multiple identical or different genes into the yeast chromosome by repetitive integration's. After 
selection for gene integration on media lacking uracil, the llra3 gene fragment is removed by 
selecting for marker loss via excisional recombination by positive selection with 5-fluoroorotic 
acid (TOA), which renders the Ura3 gene toxic to yeast. This enables the introduction of stable 
pathways needed for acyl-CoA precursors and Sfp into yeast, while conserving the Ura marker to 
allow its subsequent use in plasniids containing othei genes. 
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Please amend ihe paragraph on page 85, Ime 25, through page 86, iire 7, as follows: 

The single-gene mutase, Sbm (Sleeping beauty mutase), from E. colt [16], can be cloned 
as follows. Primers designed based on the DNA sequence were used to PGR amplify the sbm 
gene from E. coli genomic DNA as a Nde\-1.2 friigment. The general strategy for cloning the 
genes into yeast expression vectors follovvsi that of Kealey et al [3] (see [the schematic 
belowJFigure9). One can first clone the genes as Nde\-L2 fragments into the intermediate 
Biuescript cloning vector. The promoter-gcne-terminator cassette can then be excised as an Ll- 
L3 Fragrnent, transferred to the yeast integrating vector, restricted with LI/L3, and introduced 
into the yeast chromosome as described above. As an alternative to Sbm, one can use the two- 
cenc mutasc from P. shermunu\^ the transldlioniilly coupled genes have each been amplified by 
PGR as Ayel-L2 fragments and can be integrated into yeast as described above 

Please amend the paragraph on page S6, commencing at line 14, as follows: 
Tlie pccB and accAI genes involved in the propionyl-CoA carboxylation pathway in S. 
coelicolor can be amplified by PCR from genomic DNA. As shown in (the schematic 
be] ow^j Figure 9 , the genes can be cloned mto the intermediate Bluescnpt vector between Nda I 
and L2, then transferred to the yeast Integrating vector via L.1/L3. One can express the S- 
coelicolor' genes shown to be effective in E. coli, should codon usage be suboptimal, one can 
employ the B. ^btilis orthologs (discussed above). 

Tn the Claim s: 

Please amend the following claims: 

1 (Twice Amended) A recombinant E. coli host cell comprising one or more expression 
vectors that comprise 

la] methylmalonyl Co A mutase gene s mutA and mutB [selected] from either [the group 

consisting of a] Propiombacterium shermanu or [methylmalonyl CoA mutate gene and a] 

Streptomyces cinmimonensi^ f methylmalonyl GoA mutase gene], and 
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a Prnpiombacterium shermanil epimerase getie, 

wherem said genes produce enzymes capable of making S-methylmalonyl CoA required 
for biosynthesis of a polyketide produced by a modular polyketide synthase (PKS) expressed 
from a PKS gene or genes in said host cell, 

said PKS gene or genes contained in a vector that repl icates extiachi omosomallv or is 
integrated into chromosomal DN A. 

wherein said host cell, in the absence of said expression vectors, is unable to make said 
polyketide due to lacking all or a part of a biosynthetic pathway required to produce S- 
methylmalonyl CoA. 

24. (Twice Amended) AnE. coli host cell that expresses 

[a| methylmalonyl CoA mutase gene s mutA and mutB [selectedl from either \the group 
consisting of a] Propkmibactanum shc^rmanii [methylmalonyl CoA mutase gene and a] or 
Strepiomyces cimiamonensis Imethylmalonyl CoA mutase gene], and 

a Proptonihacierium shermami epiimerase gene, 

wherein said mutase and e pimerase genes produce enzymes capable of making S- 

methylmalonyl CoA, and 

said host cell fiirther expresses a modular polyketide synthase (PKS) gene[.] or ^enes■ 
said PKS gene o r ^enes contained in a vector that replicates extrachromosomallv or is 

mtetjirated into chromosnmal DNA , 

28. (Amended) The host cell of Claim 1, v-'hcrcin said methylmalonyl CoA mutase 
gene s are |is the| Propionibacierium shetmtmii methylmalonyl CoA mutase genes mutx\ and 
mutB 

29. (.Ajnended) The host cell of Claim 1, wherein said methylmalonyl CoA mutase 
gene s are [is the] Streptomyces cinnamonensis methylmalunyl CoA mutase genes mutA and 
mutB 

30 (Amended) The host celJ of Claim 1 , wherein one or more of said genes is under 
control of a promoter from an E. coU gcnc[ or from a gene of an coli. phagcj. 

20 Serial No. 09/61)9,136 

Dockci No. 010025 01 



Received from < 510/315101 > at 11126102 7:40:13 PM [Eastern Standard Time] 



Sent By: KOSAN BIOSCIENCES; 



51073151 01 ; 



Nov-26-02 4:57PM; 



Page 32/32 



31. (Arncnded) The host cell of Claim 1, wherein said PKS isf a gene that encodes aj 
6-deoxyer\lhronolide B f(6-dEB)] syathase} proteinj. 

32. (.^mended) The host cell of Claim 17, wherein said methylmalonyl CoA mutase 
gene s are [is the] Propionibact&rium ^shermanii m ethyl mal on yl CoA mutase genes mutA and 
mmB. 

33. (Amended) The host cell of Claim 17, wherein said methylmalony! CoA mutase 
<j;enes are [is the] Sttepiomyces cwnamonemis methyl malonyl CoA mutase genes mutA and 
mutB. 

34. (Amended) The host cell of Claim 17, wherein one or more of said genes is under 
control of a promoter from an E. coU gene[ or from a gene of an£. colL phage]. 

35. (.Amended) The host cell of Claim 17, wherein said PKS is[ a gene that encodes a 
6-dEBj 6-dcoxyerythronolide B synthasef protein]. 

36. (.Amended) The host cell of Claim 24, wherein said methylmalonyl CoA mutase 
gene s are lis thej Fropionibcicieriutn shermanii methylmalonyl CoA mutase genes mutA and 
mutB. 

37. (Amended) The host cell of Claim 24, wherein said methylmalonyl CoA mutase 
gene s arc [is the] Strapiomyces cintmmomnsis methylmalonyl CoA mutase genes mutA and 
mutB 

38. (Amended) The host cell of Claun 24, whercm one or more of said genes is under 
control of a promoter from an E. coli genef or from a gene of an £. coli, phage] . 

39. (Amended) The host cell, of Claim 24, wherein said PKS [gene] is |a gene that 
encodes a 6-dEB} 6-deoxyerythronolide B synthasef protein] 
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